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Potsssium changea the properties of the surface layere of plant cells 
when ita concentration passes a certain point (Osterhout, 3). The &ecta 
of lower concentration of potassium chloride on Nitella are perfectly 
reversible even after several hours of contact. With 0.06 M potassium, 
however, this reversibility ceaae~ (Osterhout, 3). 

The animal cell seems to be more sensitive to potassium as judged by 
the decta of lower concentratione on the electrocardiograph tracings in 
the dog (lo), the cat (2), and the human (7). In the dog cardiac a& 
occure at a concentration between 0.014 and 0.016 M. It has been sug- 
gested that this is the critical concentration of p o t d u m  at which the heart 
stop, the evidence being obtained from intravenous injections of potassium 
d t s  into healthy doga. 

fistulae, 
hemorrhage, and various types of trauma (table l), the concentration of 
p o t d u m  in cardiac blood at the time of death varied between 0.0095 
and 0.0114 M. in the cat (5,6, 11, 12). In four d m  poisoned with potae- 
sium this average concentration waa a little higher, 0.0152 M (4). 

Winkler, Hoff and Smith (lo), on the basis of their work on dogs, in 
which cardiac arrest waa ehown to be associated with a concentration of 
potaeeiUm between 14-16 mM. per liter mgge~ted that there ia a wide 
margin of safety for the human being, “since serum potassium would have 
to be increased by some 9 mM. per liter to reach a fatal level.” 

No such potassium concentration in the cardiac blood of humane haa 
been found in a mriea of caae~ studied during the pa& eighteen months. 
METHOD. At the time of death, heart’s blood was withdrawn by cardiac 

puncture into a sterile dry syringe. From 5 to 6 cc. of this sample were 
introduced into a Sanford-Magath hematocrit tube containing heparin 
(Connaught); gently mixed, capped, and centrifuged at 2,000 r.p.m. for 
one hour. The plssma was removed immediately from the cells, and the 

* A study made possible by (L grant from the Blood Tramfusion Betterment Aeso- 
ciation, New York, New York. 

In pathological states mused by intestinal obstruction, 
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-*pr d.fl. anl 
44.6 11.4 
43.1 11.0 
46.6 11.9 
37.2 9.6 

42.8 10.9 

potaasium content of 0.5 ml waa determined by a modification of the 
argenticobaltinitnte method (8,9), the ha l  color being read on the Evelyn 
Photoelectric Colorimeter with the appropriate filter. 

With this method 17.2 mgm. per cent (0.0044 M) represents our normal 
value derived from determinations done on sixty healthy voluntary 
donors (table 2). 

TABLE 1 . 
Cardiac blood potmaium - 

AVBUOB ALIBILIQ. A - U Q E Y  I -Qm I I I wIo* mYm. or 
AIIYILI 1 

cats 

0.0114 
0.0110 
0.0119 
0.0096 

0.0109 

4 Intestid otmtruction 
2 1nteatin.l &tds 
4 Hemorrhage 
4 Trauma 

14 

nyr.pranl 

33.8-66.6 
40.6-46.6 
26.0-67.4 
ao.Wl.0 

Doe8 

Poisoned withintravenous I 28.0-99.6 I 69.6 I 16.2 1 0.0162 
isotonic KCl 

I 

TABLE 2 
Plaama potamium of normal vmow blood* 

Sixty donors 

Average (mean). ........................................ 17.2 mgm. per cent 
Median.. ............................................... 17.2 mgm. per cent 
Range.. ................................................ 18.6-21.6 mgm. per cent 
Standard deviation.. .................................... 0.33 mgm. 
Coeffiaient of variation. ................................. 1.9 per cent 

~ _ _ ~ ~  

Thin group comprbed 50 malea and 10 f e d - .  Each value represents the mean 
of two diquotd of the original ssmple, 0.6 ml. of plasma behg d. 

DISCUMION. Cardiac arrest appears to be aeeociated with merent  
concentrations of ‘potassium, not only for dserent species but also for 
Merent individuals within the species. Plant cella seem to withstand 
higher concentration of potassium than do animal cells. 

The narrow range of potassium between 17.2 mgm. per cent (0.0044 M) 
for normal circulating venous blood and 29.8 mgm. per cent (0.0076 M) 
for cardiac blood plaema at death indicates possibly that human cardiac 
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muscle is more susceptible to variations in concentration than certain 
plant and animal cells. 

TABLE a 
Potassium contsnt of cardiac M o o d  at &ath - 
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SUMMARY 

1. In cats dying from varied typea of induced shock, the average con- 
centration of potassium in the hettrt’s blood taken at the time of cardi i  
arrest waa 42.8 mgm. per cent (0,0109 M). 

2. In doga following intravenous injections of isotonic potassium in 
lethal doses, the concentration amounted to 69.5 mgm. per cent (0.0162 M) 
(table 1). 

3. The average venous plmma potassium in sixty young human adults 
was 17.2 mgm. per cent (0.0044 M) (table 2). 

4. The average plasma potassium of cardiac blood taken at death waa 
29.8 mgm. per cent (0.0076 M) (table 3). 

We wish to express our appreciation to both the attending and resident 
etaf€ of the hospitrtl for their cdperation in,securing the cardiac blood 
aamples. 
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